Reversal of inflammatory pain by HSV-1-mediated overexpression of enkephalin in the caudal ventrolateral medulla.
Targeting supraspinal pain control centers by gene transfer is known to induce sustained analgesia. In this study, we evaluated the effects of injecting a Herpes Simplex Virus type 1 vector which expresses enkephalin (HSV-ENK vector) in the lateralmost part of the caudal ventrolateral medulla (VLMlat), a pain control center that exerts mainly descending inhibitory effects on pain modulation. Overexpression of enkephalin at the VLMlat reduced the number of flinches during the early and delayed phases of the formalin test and decreased c-fos expression in the spinal cord. These antinociceptive effects were detected at 2 and 10days after injection of HSV-ENK in the VLMlat and were completely reversed by local administration of naloxone. Virally driven-enkephalin was expressed from transduced neurons located in the VLMlat and, at lower extent, in the rostral ventromedial medulla. Our results show that HSV-mediated expression of enkephalin in the VLMlat induced antinociceptive effects, likely due to an enhancement of the opioidergic input to the VLMlat which accounted for descending inhibition of the nociceptive transmission at the spinal cord. This study also demonstrates the value of HSV-1 derived vectors to manipulate, in a sustained and directed manner, pain modulatory pathways in the brain, which is important in the study of supraspinal pain control circuits.